Oxidative damage of rat cerebral cortex and hippocampus, and changes in antioxidative defense systems caused by hyperoxia.
In order to elucidate the oxidative damage in rat brain caused by oxidative stress, regional changes in the levels of lipid peroxidation products and antioxidative defense systems in cerebral cortex and hippocampus, and in their synapses, which modulate learning and memory functions in the brain, were studied. When rats were subjected to hyperoxia as an oxidative stress, thiobarbituric acid reactive substance (TBARS) in the regions studied increased more than in normal rats by approximately 35%. The values in oxygen-unexposed vitamin E-deficient rats were also higher than in normal rats. It was found that the TBARS contents in synaptosomes isolated from both regions were remarkably higher than in the organs. These results imply that synapses are more susceptible to oxidative stress than the organ itself. This tendency was also observed in the content of conjugated diene. In response to oxidative stress, the status of the antioxidant defense system in each region, i.e. the concentration of vitamin E, and the activities of superoxide dismutase, catalase and glutathione peroxidase, decreased remarkably. On the other hand, in oxygen-unexposed vitamin E-deficient rats, the activities of these enzymes each region tended to increase, except for catalase activity. These results suggest that in response to the oxidative stress, the antioxidant defense systems may be consumed to prevent oxidative damage, and then, may be supplied through the antioxidant network.